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Development of an light-controlled cold atomic beam source for a transportable
optical lattice clock

Yasuda, Masami
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Transportability of the clock is indispensable for the redefinition of the
S1 (Systeme International) second and a full-fledged social implementation of optical lattice
clocks. In this research, we have developed a light-controlled cold ytterbium (Yb) atomic beam
source aiming for a transportable optical lattice clock. At first, we tried to utilize light-induced
atom desorption for generating slow Yb atomic beam. But after detailed investigation using
techniques such as X-ray photoelectron spectroscopy (XPS), we discovered that the deposited Yb
metals were quickly oxidized even under the ultra-high vacuum condition. Therefore, we irradiated a
relatively high-powered ultraviolet laser beam onto the ytterbium oxide sample to induce reduction
process. As a result, we succeeded in trapping generated slow Yb atomic vapors by a magneto-optical
trap for the first time.
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